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mtra violet Absorption Spectra of Derivatives of
2,3,5- and 2,4,5-Trihydroxyacetophenone 1
BY D. D. CLARKE AND F. F. NoRD
RECEIVED MAY 10, 1955

In the course of structural studies ta in our laboratory, it became necessary to synthesize certain trihydroxybenzene derivatives as model compounds
for comparison of ultraviolet absorption spectra.
The syntheses of some intermediates and the absorption spectra of the acetophenones are reported
here.
2,3,5-Trimethoxybenzaldehyde 2 was chosen as
the starting material for building up an a-substituted propionic acid side chain from the aldehyde
group. This aldehyde I was converted to the
nitrile II. 3 The variable yield obtained in the
preparation of I made it difficult to prepare a
sufficient quantity of this intermediate to carry
out the projected steps in the synthesis of the
desired side chain.
As we were interested in the ultraviolet absorption spectra of derivatives of trihydroxyacetophenone, the aldehyde I was converted to the
nitrile III via the oxime, and then to the ketone
IV. 4 The ultraviolet absorption maximum for
this compound is recorded in Table I.

mycin~>

and of di-t-butylpyrogallol, 6 it is possible
that ring contraction had occurred to give a cyclic
,8-diketone.
In addition, the ultraviolet absorption spectra of
some derivatives of V, viz., VI to IX, were measured and are recorded in Table I.
The ultraviolet absorption spectra of these
model compounds showed notable differences from
that of the material under consideration and the
synthetic studies were not further pursued.
Experimental
2,3,5-Trimethoxybenzaldehyde (!).-sixty grams of 2,5dihydroxy-3-methoxybenzaldehyde, prepared as described
by Baker, et al., 2 was dissolved in 250 mi. of methanol and
heated under reflux. Ten ml. of dimethyl sulfate was added
to the reaction mixture followed by 6 ml. of 40% NaOH.
When the vigorous reaction had subsided, 5 ml. of dimethyl
sulfate was added followed by 6 ml. of alkali. This alternate
addition of dimethyl sulfate and base was continued, until a
white precipitate of sodium sulfate was formed on the addition of alkali. Three hundred ml. of dimethyl sulfate was
required. The reaction mixture was made distinctly alkaline
and refiuxed for an extra half-hour. Mter cooling it was extracted with five 200-ml. portions of ether. The ether extract was dried over Drierite and the ether removed under
reduced pressure. The yield of crude product varied from
2 to 26 g. and when recrystallized from ligroin (b.p. 901000) had a m.p. of 62-63°, literature value 63°. 2
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TABLE I
ULTRAVIOLET ABSORPTION MAXIMA OF SuBSTITUTED ACETOPHENONES
Derivative of
acetophenone
2,4-(0H)t-5-0CHa
2-0H,4,5-(0CHah
2,4,5-(0CHa)a
2,4,5-(0Ac)a
2,3,5-(0CHah

VI
VII
VIII
IX
IV

Wave lengths
1st
350 (3.86)
342 (3. 89)
325 (3. 93)
342 (2. 87)
313 (3 . 70)

and intensities
2nd
276 (4.03)
275 (4 . 07)
268 (4 . 02)
281 (3 .46)
.......

of maxima
3rd
239 (4.18)
237 (4 .21)
232 (4. 24)
242 (4 . 02)
. .. .. . .

0.6

I

R2
R2
H;
R2
R2

0.4
~

.

.
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(1) Condensed from a portion of the dissertation of D.D.C. submitted to the Graduate School of Fordham University in partial fulfillment of the requirements for the Ph.D. degree.
(la) D. D . Clarke and F. F . Nord, Arch. Biochem. and Biophys., 59,
269 (1955).
(2) W. Baker, N . C. Brown and}. Scott, J. Chem. Soc., 1922 (1939).
(3) R. Adams, S. MacKenzie, Jr., and S . Loewe, Tms jOURNAL, 70,
664 (1948).
(4) W. Baker ana F. M. Eastwood, J. Chem. Soc., 2907 (1929);
W. Baker and A. R . Smith, ibid., 347 (1936).
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= Ra = H
= H; Ra = CHa
R2 = Ra = CHa
= Ra = CHa ~0
= Ra = CHaC£.

Other model compounds studied were derivatives of 2,4,5-trihydroxyacetophenone (V) which
had absorption maxima at 345 m,u (loge, 3.79) and
280 m,u (log e, 4.00). The spectrum of V was unchanged in the presence of 0.1 N hydrochloric acid,
but in the presence of 0.1 N sodium hydroxide
an irreversible transformation took place (Fig. 1).
By analogy with the alkaline oxidation of Aurea-
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I, R = CHO
II, R = CH2CN
III, R = CN ~0
IV, R = CH3CL
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Fig. I.-Ultraviolet absorption spectrum of 2,4,5-trihydroxyacetophenone in 0.1 N NaOH: - - , 0 hr.; ---,
0.5 hr.; -·- · - ·, 2.5 hr.; - · · - · · - · ·, acidified solution after
5 hr.
The oxime was prepared from 1 g. of the aldehyde in quantitative yield; m.p. 129-130 ° (recryst. from methanol).
Anal. Calcd. for C1oH13 NO.: C, 56.86; H, 6.20; N,
6.63; OCHa, 44.08. Found: C, 56.65; H, 6.11; N, 6.89;
OCHa, 43.89.
2,3,5-Trimethoxybenzylcyanide (!!).- Eighteen grams of
2,3,5-trimethoxybenzaldehyde wa s reduced with lithium
(5) C. W. Waller, B . L. Hut chings , C . F . Wolf, R. W. Broschard,
A. A. Goldman and J . H. Williams, Tms JoURNAL, 7,, 4978 (1952).
(6) F . Stitt, G. F. Bailey, G . B. Coppinger and T. W . Camobell.
ibid.• 76, 3642 (1954) .
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NOTES

aluminum hydride (1 g.) in the usual manner.7 Ten grams
of 2,3,4-trimethoxybenzyl alcohol was obtained after vacuum
distillation of the product; b.p. 156-160° at 4 mm.

above was reduced by heating with sodium bisulfite in water
solution followed by recrystallization from hot water. This
treatment decreased the intensity of the color of the crystals
from red to salmon pink and eliminated an absorption peak
at 520 ID#£.
2,3,5-Trimethoxybenzonitrile (ffi).-This compound was
obtained from 3 g. of the corresponding oxime by dehydration with acetic anhydride 4 ; b.p. 132° (0.2 mm.), m.p. 66670.

This alcohol was converted to the corresponding benzyl
chloride and then to the cyanide II. 3 The yield was 12 g.
Mter two recrystallizations from petroleum ether the m.p.
was 60-63°.
Anal. Calcd. for C 11H 13 N0 3 : C, 63.75; H, 6.32; N,
6.76; CHaO, 44.93. Found: C, 63.92; H, 6.84; CHaO,
44.86.
This compound was also prepared from the aldehyde I
by the rhodanine synthesis8 and found to be identical with
the previous product; mixed m.p. 60-62°. The yield by
this latter procedure was lower than that obtained by the one
described above.
2,4,5-Trihydroxyacetophenone (V).-This compound was
prepared by the procedure of Bargellini which consisted in
the rearrangement of hydroxyhydroquinone triacetate in the
presence of zinc cbloride. 9 The trimethyl ether VIII was
prepared according to the directions of Mauthner .10 The
4,5-dimethyl ether VII and the 5-methyl ether VI were
prepared as described by Geissman and Seikel. 11 The 5methyl ether VI was also prepared by treating V with diazomethane in ether solution. For measurement of the ultraviolet absorption spectrum, the crude compound V obtained
(7) R. F. Nystrom and W. G. Brown, ibid., 69, 1197 (1947).
(8) P. L. Julian and B. M. Sturgis, ibid., 67, 1126 (1935).
(9) G. Bargellini, Gazz. chim. ital., 43, I, 164 (1913).
(10) F. Mauthner, J. prakt. Chem., 136, 214 (1933).
(11) T. A. Geissman and M. K. Seikel, Tars JouRNAL, 72, 5722
(1950).

Anal. Calcd. for C1oHuN03: C, 62.16; H, 5.74; N,
7.25; CHaO, 48.19. Found: C, 62.35; H, 5.49; N, 7.35;
CHaO, 48.24.
2,3 ,5-Trimethoxyacetophenone (IV) .-One gram of the
above nitrile III was treated with methylmagnesium iodide
as described by Baker, et al. 4 After recrystallization from
petroleum ether the m.p. was 60-62°. Mauthner described
a product of m.p. 101-102° which he considered to be IV .10
However, his product was probably VIII which has a m.p.
101-102°. 9
Anal. Calcd. for CnH1404: C, 62.84; H, 6.71; CHaO,
44.29. Found: C, 62.68; H, 6.78; CHaO, 44.36.
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